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ADVIEBORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purpoge of providing general guidance te employees of the Goddard Space Flight
Center (GSFC). This document may he diatributed outaide GSFC only as a
courteay to cther government agencies and contractors. Any distribution of
this document, or application or use of the information contained hersin, iz
expressly conditioned upon, and ies subject to, the following understandings
and limitationse:

(a}

(b)

{c)

{d)

{e)

The informaticon wae developed for general guidance only and is
subject to change at any time;

The information was developed under unigue GSFC laboratory conditions
which may differ substantially from cutelde conditions;

GSFC does not warrant the accuracy of the infurmation when applisd or
used under other than unique GSFC laboratory conditilonay

The informaticn should not be construed ae a representation of
product performance by either GSPC or the manufacturer;

Neither the United States government nor any person acting on behalf
of the United States government assumes any liability resulting from
the application or use of the information.
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A radiation evaluation was performed on MC35181U to determine the
total dose tolerance of these parts. A brief summary of the test
results is provided below. For detailed information, refer to
Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were irradiated
under bias (see Figure 1 for bias configuration), and two parts
were used as control samples. The total dose radiation steps were
5, 10, 20, 30, 50, 75 and 140 krads. After 100 krads, paris were
annealed at 25°C for 24 and 168 hours, and then the irradiation
was continued to 200 and 300 krads (cumulative). The dose rate
was between 0.25 - 5.0 krads/hour, depending on the total dose
level (see Table II for radiation schedule). After each radiation
exposure and annealing treatment, parts were electrically tested
according to the test conditions and the specification limits
listed in Table III.

All (8) parts passed all tests on irradiation up to 20 krads. At
10 krads, all parts falled to meet the minimum specification
limit on slew rate. The slew rate readings were in the range

5.5 - 6.95V/us against the specification limit of 7V/us minimum.
However, parts passed all other tests on irradiation up to 390
krads.

The parts continued to deteriorate with increasing total dose
exposures. At 50 krads, parts failed to meet the minimum
specification limit on AQL, +IS5C and VOS5 also. At 75 krads, +VOUT
readings on all parts were alsc below the minimum specification
limit. The degradation in slew rate, AOL, ISC, VOS5 and VOUT
continued on irradiation te 100 krads.

Parts showed some recovery on annealing for 24 and 168 hours, but
the recovery was not enough to bring any of the parameters within
the specification limits. On continued irradiation to 200 and 300
krads (cumulative), parts showed increased degradation in all of
the above parameters. However, the remalining parameters: +IS,



-15, 108, +IB, -IB, CMRR, PSRR, -VOUT and -I5SC were within
specification limits throughout the radiation testing up to 300
krads. Table IV provides the mean and standard deviation values
for each parameter atfter different radiation exposures and
annealing treatments.

any further details about this evaluation can be obtained upon
request. If you have any questions, please call me at 731-8954.



TABLE

Generic Part Number:

ISTP Kon-Common Buy
Part Numbert:

ISTP Non—Common bBuy
Control Number:

Manufacturer:
Quantity Procured:
Lot Date Code:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Control Samples:

Part Function:

Part Technology:

Package Style:

Part Information

MC35181U

MC35181U

2118

Motorocla

56

8829

10

74, 75, 76, 77,

78, 79, 80, 81

72, 73

Low Power Operational Amplifier

Bipolar with JFET Inputs

8-Pin DIP



TABLE ILl. Radiation Schedule

EVENTS DATE

1) Initial Electrical Measurements aL/02/91
2) 5 krads irradiation @ 250 rads/hr 01/07/91
Post 5 krads Electrical Measurements 01/08/91
3) 10 krads irradiation R 250 rads/hr 01/08/91
Post 10 krads Electrical Measurements 01L/09/91
4) 20 krads irradiation @ 500 rads/hr 01/09/92
Post 20 krads Elecctrical Measurements 01710791
5) 30 krads irradiation @ 500 rads/hr 01/10/91
Post 30 krads Electrical Measurements 01/11/91
&)} 50 krads irradiation @ 294 rads/hr 01/11/91
Post 50 Krads Electrical Measurements 01/14/91
7) 75 krads irradiation @ 1250 rads/hr 01/14/91
Post 75 krads Electrical Measurements 01/15/91
8) 100 krads irradiation @ 1250 rads/hr D1/15/91
Post 100 krads Electrical Measurements 01/16/93
%} 24 hrs annealing

Post 24 hr Electrical Measurements 01/17/91
10) 168 hrs annealing

Poest 168 hr Electrical Measurements 01/23/91
11} 200 krads irradiation @ 5000 rads/hr 01723791
FPost 200 krads Electrical Measurements 01/24/91
12) 300 krads irradiation @ 5000 rads/hr 01/24/91
Post 300 Krads Electrical Measurements 01/25/91

Notes:

1) All parts were radiated under bias at the cobalt—ﬁokgamma ray
facility at GSFcC,

2) All electrical measurements were performed off-site at 25°C.

3) Annealing performed at 25°C under bias.



Table IT1T1. Electrical characteristics of MC3Is5181U

Test Conditions MIN MAY
+15 No Lead, Vo = 0OV. ~0.13ul 250uA
=15 No Lead, VO = QV. —250uA J.13%3uA
VO35 R5=50, VO=0V, =2.00mV 2.00mV
105 VCM=0V, VO=0V. =1.00nA 1.00nA
+1B VCM=0V, VQ=0V,. =1.00nA 1.00nA
~1B VCM=0V, VC=0QV,. =1.00nA 1.00na
ACL RI=10k, VO=110V. 25.00V/imv 301580.80V/mV
CMRR R5=50, VCM = VICR, =1000.00dB -70.00d4B
VO = 0V.
PSER R5=50, VCM = QV, =1000.004R -70.004B
VO = 0V.
+VOUT VID=1L.0V, RL~10k. 13.50V 22.87V
=vouT VID=:_ 0V, RL=10k. —22.8B7V —-13.50V
+ISC VID=1,0V ] 3.00mA _ 50.00mA
-Is¢ VID=1.0V =50, 00mA —8§.00mA
+Slew VIN=-10V to 10V, 7.00V/fus —_

RL=1Ck, CL=100pF.



Table 1V. Summary of Electrical Measurements after
Total Dose Exposures and Annealing for MC35181U

1/, 2/

Total Dose Expopure {krads) Anneal
Inltizls 10 20 30 50 75 100 168 khre.
spec. Limits
PFarameters min max mean 53 jmean 354 |mean 4 |[mean a8d {mean sd |mean ad |mean 84 | mean Bd
+I8 uk|-0.13 250 222 1 3.0 215 5 220 L 245 £ 177 8 145 7 124 1 162 7
-18 uk| =250 0.13] -224 ) 2.0 j -223 5 -215% 7 -205 ] -180 12 | -145 ] ~124 B -161 11
vos mv|-2.0 2.0 )] -0.6] 0.2 |-0.6] 0,3 |-0,8] 0.2 |-L.0 . -2.1 b 0.6 | -2.6 5 0.9 Peasz| 2. | 4.1 0.7
108 na|-1.0 1.0 |-o.0slo.e2 | -.03 ) .07 | -.¢8 ae | 0.2 . .06 [ .07 | -.08) .08 | -.09 | .02 | -0.1
+IP nA|-1.0 1.0 | -0.1!o.83|-0.1) 0.1 | -0.1] 0.1 | -0.2 . -0.2 [ o, | -0.3] 0.1 [ -0.0 | 0.1 | -0.3
~IB nal-1.0 1.0 0.0 ! 0.03 | ~0.1] 0.1 | 0.1 0.1 | -0.4 “0.1 0 ~0.24 0.8 |-o3)] 0t | -0.2 0.1
AOQL v/mv]|25.6 3E5 | 65.5( 1.0 fa3.0 [ 3.9 |37.0f 1.6 |20.2 | 1.2 | 20.3 | 0.1 | 20.2 0 20,2 6§ 20.2 0.1
CMRR dB|-1000 -70 |-92.3| 2.5 [-%4.2 6 -93,7| 5.8 {-%3.5| 6.0 |-s3.9| 6,0 [-95.4| 7.7 |-ve.8| 8.y | -v2.5! 5.9
PSRR gnl-1000 -70 |-58.8| 2.2 | -100 | #.9 [ -10t | &.9 |-s8.2| 7.9 |=-%8.2] 12.5 [-96.B| 6.9 |-96.7 -§7.0 | 10.6
+VOUT vi13.5 22,9 | 1.0 14.8 4.0 a 14.0 | 13,39 0 10.9 | 2.2 | 6.6 | 2.8 12.4 0.6
-VOUT V(-22.8 ~13,.5]-14.1 1-14.1 -14,12 -14,12 -14.1] o |-l4.1| 0 |-14.1F 6 ~1d.1 0
+I5¢C ma| 3.0 50 E.5 2 7.8 0.4 6.5 0.3 5.1 0,3 2.9 0.2 1.3 0.2 0.7 8.1 1.8 0.2
-IsC mh| -850 -8.0]-12.2 -12,1| 0.1 |-11.3| @ ~11.4| 0.1 l-1lo.5! o, -10.3 .2 | -8.8 | 5.2 {-10.5 6.2
+Slew * Vias] 7.0 - 9.9 2 5,4 0.2 8.0 ; 0.3 5.9 .5 [ 2.43 | 0, < 0.1 - ¢ 0.1 - € 1.1 -
* At 95 krads and above, the slaw rate readings for all parts were helow the minimum value of 0,1¥fus that can be

recorded by the tegt equlpmernt.




Table IV. (continuved)
Total Dose Exposure (krads)
200 300
Spec., Limits

Parameters min max mean sd mean sd
+I8 uA -0.13 250 90 6 83.7 4_8
-I8 UA -250 D.13 ~89 9 -88 4
VOSs my ~2.0 2.0 -4.8 0.2 -4 .9 0.1
108 na -1.90 1.8 4] 0 0 0
+IB ni -1.0 1.0 -0.2 0.3 -0.1 0.1
-IB nA -1.0 1.0 -0.2 0.3 -0.1 0.1
AOL VY 25.0 3ES 20.3 0 20,2 ]
CMRR dz -1000 -70 -52.5 13.9 -82.0 1.0
PSRER as -1000 -70 -98,1 8.8 -51.0 1.0
+VOUT v 13,5 22.9 1.9 0.3 1.5 1 (.2
-vouT v -22,9 -13.5 -13.7 0 -13.6 0
+ISC mA 3.0 50 0.2 0 6.2 0
-IsC ma =50 -8.0 -8.86 L -8.4 0.1
+Slew v/us 7.0 - < 0.1 - < 0.1 -
Hotes:

1/ The mean and standard deviatlon values were calculated cver the gight parts

jrradiated Iln this testing. The control samples remained constant throughout the

Lesting and are not included in this cable,

2/ Table ,IV provides radiation characteristics of parts at selected total dose
exposures and annealing treatments. The data akt other radiatlon expasures and

annealing trezatments is available and can be cbtalned upon request.




Figure 1. Radiation Bias Circuit for MC35181U

Vae = —15V + 0.5V

VEC = +15V + .5V

Ry, = 2500+ 5%, 1/2 W
CRyy = 47K+ 5%, 1/4 W



